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(57) Abstract: A high-pressure discharge lamp (100) comprising an arc tube (10) in which at least a rare gas and a halogen are 
sealed and which is substantially made of vitreous silica and electrodes (12) disposed in the arc tube (10) and substantially made 
of tungsten, wherein the mole of the halogen is greater than the sum of the total mole of the metal elements (excluding tungsten 
and mercury) bondable to the halogen and present in the arc tube (10) and the mole of tungsten evaporated from the electrodes (12) 
during the operation of the lamp and present in the arc tube (10). 
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^JtMLTs 2{ffi^3<ffi©^D^Wbtl££f£T££l^ill (Feft^) (i, fH 

>;ftt)££$T£lb^>SJfo<D¥$§£$JK i * > ? > t/^u 7 > t(Dfc¥ 
SJSO^i^tKwJ; D^Kt^ 2fffi^3ffi©AD7><fbtJ££/#-f 

St§&£;hTV^o Ltztt-oZs ^MO^Ji5c^®^lt^;i/^ (2 (m 

i) ) tm%*>yzy">(D^)m) t<Dm*Mz-z^)\'m<D^a?>$:%A-r 

©7;i/*U^jR) li, AD^/>i:s^tl.l^ fc^fc 1 M©^oy > i:SJ5&L 
liffi©AD^>fbti^^^t-^^S^^©^tf-^;i/^h^^^>^^^>(D^;i/ 

H&fi^fci;, $g#^l Omzft&tZi- Y "J *A (Na) > *y£A (K) , 
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%*t>U (L i) \ -feS/^A (Cs) \ fr\LVt>k (Rb) ^^®7;i/*'J^I, 
cfcD$?^L<(±s Ztlt>(D7)lti V&mfcMZ-T, 4yVt>k (In) s ^ U n> 
A ; (T 1) , #'J »>A (Ga) N $g (Ag) £©-fffi© a o ^ Wb$)££$t 

i&f^'f^^^^^^yMcg^M (ft*M) (i, sur, D3 0 0 0 
°c~^3 4 o o°c-e&t)> -©?ajtic^-rs^>^^^>©tsia^mE(i> 

^10" 3 Pa~l P a*ljgT*fcSfc#)> ftf£ 1 2*f)i^lt^f 1 Ol^fz 

mum i ^#^-r^>o *hjsb^©^«^>7-i o ot*^ ag^gi 0^1^^ 
ttj* (ppm) ts '&%<D~MB.]fom7 yy 1 o o o©5£#^;u3^£ft£^|i6 

ii« (ppm) ^cDib^^f o Tf3H2&> if ®^>^f>llCttti 
Z^mWim (ppm) <Dtm%jfiLX^%o fc:fc\ **©^IGMt (ppm) its 
(lippm) ^^Itl^o 
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£3 





Li 


Na 


K 


Li+Na+K 


Cr 


Fe 


Ni 


Cr+Fe+Ni 


Al 




0.03 


0.27 


0.17 


0.47 
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0.57 


0.02 
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0.06 


0.55 


0.19 


0.80 


0.07 


0.35 


0.11 


0.53 
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0.03 


0.32 
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0.49 
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0.17 


4.7 




0.19 
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0.11 
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0.03 


0.12 


0.01 


0.39 


0.01 


0.16 


0.01 


0.17 
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0.10 


0.35 


0.10 
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0.03 


0.29 


0.05 


0.32 
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g4 
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<0.2 
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315 
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Li+Na+K 
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Fe 
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Cr+Fe+Ni 


Al 
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+r>7;u6 


0.18 
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mhb, ^(DMrnrnm^yyi o o o & v i>^mmmmcDns.MLm^>y 1 o 
o © i3 tfi m z >p & < t % £ o ic mm £ nx i> % 0 

WmcDvyri 0 Of«\ fefemti 1 5 OW mmM^mS 5W/cm 2 {:|§it 
Si) t^on^nt)T'&ftLtzlZt)frfrt>t>?s M<^%Ztfc, 5 0 0 0W 

tit> 8oo om?3b^5M®T&^mfc#^T^mm4btf£bte^o ?>ri o 

0 0 0©l/^;M;:Ufc 1 5 OW<D&i$X Z t, fcofc 

i^p^^jk7tfe^^T"^> tiifbtf^cse *^js^iicd7>7-i o o\*s m 
®xM^m£&uz^Mmibft£btii^tzt>b£, 800 om$zM?tx 

^mM^mcD^yr i o or-iix »7>7i o o o ct d &^«i©s#'> 

1 O^tc^A^tiS^^ (Br) (D^/lWOfi. ftftm 1 0p«3t:#4-r5^l&6 
a) x ft y £A (K) . 'Jf!>A(Li), (Ca) x ^ P A (C 
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) x & (Fe) % (Ni) ifi&tohZo *CD3fifciu JKUb££ 

b^^>7° (^®7>71 000) ^ r >J £A (Na) , # 'J £A 

(K) , iiffy^^A (Li) ©ffi^^lC^V>|g) l 6^ b ^ t{i ||^^^ ?) ^f ) 

•>A (Ca) , *DA (Cr) , & (Fe) > Sfctt-y^ (Ni) #|fcm£ 
*l£fr£>t;fc3o 0 3 Afr£>EI3 CiZ^mMBB<D^>y 1 0 O©^*^ h 

Ml/ £^To 0 3*jJ:Uf|2I4*»e)> 7>7100tli * h U »>A 
(Na) % Uf-^A (Li) , *'J£A (K) ©SBfttt^ftft ft&^CD 
£*fU ^3^©^>7-l OOOTlis tf'J-)A (Na) , 'Jf«>A (Li) N 

tfe^ot, *%m&%(b 7>ri ooi^ th'j>>A (Na), * y e? a 

(K) , y^-^A (Li) x tl)\/i/^h (Ca) , ^DA (Cr) s ft (Fe) , 
£<fcT>--y>$r;i/ (Ni) PJr£l^;i/WT©5£#7*fc*>^*x>m 

UlftWtctt, ?6)tf 10 (&<fctf£f±g&2 0) $M-r^©^^7^^CD^ h 
y «>A (Na), tJ y tfh (K) , A (Li), A (Ca) s £ 

DA (Cr) x $fc (Fe) „ fc^tf-y*;!/ (N i) ©^«-«tt % 0y*«, 

J8j) T&Sdh, oJDI52ppmWTt»5, $ £ H i:, 5^ 

^^tfiO^DA (Ca) , m (Fe) , U- v V ))/ (Ni) ©^Wfi (^ 

W$) &&Sft£i£u^;t/T*&S0-e, *HM!g07>riooi ss^m l 

0^iit56^^7X^©t h y »>A (Na) , * y £A (K) , »J 3^7 A 
(Li) , *;i/S/i>A (Ca) ©£§tft#i& 2 p p mWT £: * £ J: 9 ft 

^ >y^7 l >^?)^^«1i 1 2 Jc^£ft£;J- h'j^A (Na) , ft y £ 
A(K), 'J^A(Li), A (C a) , ^DA(Cr),H(F 

e) , 4octt>*-^5r;i/ (N i) ©£atMli, ^>J^«, ft*©5>7*l 0 0 0©^ 
>^t>oi/^t (&2;fe<fctf£6#J8D t: o|^15pp 
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0) £$f£r£5£#^*>£<D:?- h 'J £A (Na) \ # y <7 A (K) % U^^A 
CL i) 0£=tM&#j2 ppm (dcDfgfci:, ^*©^>7°1 0 0 0 05^^77 
(Na) s *y->A (K) , Uf-^A (Li) ©£ffi-gfc:ffiM$) WT"C&3 
;r£:#*y£L<s l>)lppmWT-e$)^c:i:^$f)lc$f^t^ 0 ^©Iftli, :h 
h.U^A (Na) , *y*A (K) x iJf-^A (Li) fcfc RllMllifclgft* ^ 

^h^ttsof (04#i) , c*i£>©^Mti (r;i/*';#Ji) 8\ ;\uv 

mizmLift^Zts 0iJxJ£, ±hU-7A (Na) (is $H5 8 9 nm<« 

(3, h U £ A (Na), * U <?A (KK Ut^A (Li) ft, 04A-i4 
Ctfc^Lfccfc-? tc s (^©&p pm*§j£©M£tt;5£#7X4U;:^i;ft-t^T 
fc\ lii^x^;i/^-i/^;i/^2-3 e Vti&^tz&blz, tt®&}&< %?tLZ Lit 
5. * h U »7A (Na), * 'J £A (K) N 'Jf)A (Li) £*U ppmttT 

EfcHTtts ttl 2§i^t§^>^r>i:t$*i5t h y «>A (Na) s 
*. U »>A (K) % y f^A (L i ) ©£ff-fct#)5 ppmwrasc^ffj t 
<> liilppmWTt$)5CJ:^i!)if$L^. 

>t^Jti4^DA(CrK (Fe) £ <fc t>* - v >T )l (Ni) ©^ffMfctft 1 
0 p pmWTtfeSu $ L < s #J3 p p mWTtfe -5 £ b&£ t) #? £ L^o 
*©SSfciU ^PA (Cr) % ^ (Fe) &&Xf-y>T)l (Ni) ©ADy>fb 
tttt^C^IBtt: < vncdT's {Rfc*;h,e>#7 >7-©®j{t4>£&ft1 1 0 ftlc& 
^lilT^T^^ (ap^>) h^fSh, iI^£^Mttt#Lfc#fih&tK 
&:fcfro2j£h^|gb&V^6X&&o tfcb^ *PA (Cr) s (Fe) 
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(Ni) ^^tuuis m*>£wmmfcz&b, mtbx&w 

X^yy^n^\z.^h L#>£fr£-Cfc£o £©&£*» &n *DA (Cr) x & 
(Fe) *«ktfny*/l/ (Ni) ©ftgStifc^^lRfittx qJH»IRD'h*V^ 

Mm&)%iffi&frt> 3 ppmg«©±|gfiS-C+#-C*£3&fci:x &.© £ 5 T & 3 < 

#£>Sffc-r$ U ^AOt-^-ffe^^ ^oA(Cr),i(Fe)^J; 
tf-y!r;i/ (Ni) ©£ratft#$J 3 p p m©*l£s ^©^;i/$a±, 1 
0;- 4 i!pU0- 3 //mol©t-y-^§„ £©*ilfci\ ltAlt^^AD^>I 
fH (Br) ©£&^;u$( (®3 x 1 0- 2 //mo 1) J; t> fe-ffm±fc+#fc'J>&l> 

So 

£U£ft3ll^ (Br) ©gfcfc, *H 1 2 C^^nsth U »> A (Na) N * U 
t>U (K) , U3^A (L i) % ti^^tfh (Ca) , £dA (Cr) N & (F 
e:) &&V=Ly>r)\, (N i) O&^l/S© 1 0teJW±T?&3 d UV> 0 ^ 

states© i ofga±©a©&$#§tA£*i"ti>* ^> ^^©^wmM 

l.:2 frfc&^fcHLTMi (Br) tg^U^ * > ^X5r > 1 2tMt 

©:fc3fc#fcg©£|fc (Br) #fgft^ 1 Ofi(cf&;tr££LTV^££ t&Sfr 

th'J^A (Na) , *U<>A (K) , 'Jt^A (Li) N #;i/S">A (C 

a) ^^©^^^s6t)(iaM^^^4 l ^c^)^ttlTv^s*^ ^vriff^ifia, 
^*^>^^^>«^i 2©^n^ti^?>©^ii«6ti©Mai(is ^>^^^>«^i 

2;fr£>©£#£I2l$£&3o Z (Ditto, 1 Ortfc£fA£ft£*ffl (Br) 

©fil^ 1 2 fc^tia?- HJ £A (Na) \ * U £A (K) , 'J t^A 
(Li) , *;W>£A (Ca) , *OA (Cr) , ft (Fe) &£V=.y>r)l 
(N i) ©» ; E;Hfc*±aiUfc«t^t:#JtUT^Arntt+^Tfft-5 0 
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m (Br) ©Stt, m^l 2 tH£#^*(c^£ti6;h h >j ^A (Na) , ii U 
>>;A (K), Uf-^A (Li). *;i/^>^A (Ca) N £oa (CrK ^ (F 
e) *5J:^->y/r;i/ (Ni) (D&m^ ;U5&£ttT*&& < . tMJ>)A (Na) N 
*;Ue7A (K) > U^A (Li) , *;1/5>«>A (Ca) , *DA (Cr) . 
(Te) 4^ (Ni) lCftgi£ft*#JI^f| (f&fc>*>, HiHi:*££ 

qf^T's *>7*^>£llf?l©^££i;-?>3;-f S^Tcfll) T-&oT. 1 

mM%S.lts fc*5«fc* 1 0" 3 Pa~l O-'PaTftJ, Ifetfot, a^mi o 

oT, ftiWCtt, tl 1 2 ^^7^(:t^tiS^J: 0 ^Mlc^^ 
mz&Zo ) b(omm±*>t>s Hffi (Br) ©^bf&tf^z^UD^L^ 

^■e^So i ofg&^t i o ofe&±<Dfkmm*m\Litm£, vyrrnit* 

jfcfcU AfH (Br) #3£fc&i:!)(c£Mfc£4-f3«£x 7>7<DML^m%i 
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7>7-^^Tbic< ^mmmmxit, ^m^xnm loo^moi/ 

(Al) mzmZttmi OppmWK »Sl<M5ppmWTJ:t 

= (Al) ©Mtc-r*^ 7>7»ft*©iS^M&fc<fcoTfeda&fb 
t;i,^£a (AI2O3) ©£$£#m£4>fc<"r*££#T-#> a 

f&Zi&TmtZV-C, EmX^XlZ^ZtiZT)]/*-*/* (Al) *£0iJx.«$J 
lOppmttT, #H<ttft5ppmp;TCtS:i:l:<fcots ##<t>©^> 



WO 01/29862 



27 



PCT/JP00/04561 





ftae'gpwfcmM vot% 






0.04 
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0.07 
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0.09 
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0.14 
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0.15 
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0.18 


X 




0.21 
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0.3 
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0.5 
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1.4 


X 



-£&^MfcJid3tt^-e<&a#, HBr (JUbzkSQ Ktt3t2 ft* «fc -5 £ s 
HiB r t(D%feti.ib€iW1*&tZ>Z tfr^mmtZt, Na^L i ta¥<D$t 
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til 2 1 4*$#*nfcfll^*^UT^* 0 

a|fc*tt*5|o3iDJ&*#l& 1 0 Op s i«Tl^<s 1 0©|*J® 1 0 

b'fc;i3tt*Ett*&*jWW 1 0 0 p s i Lfrfc^o 

0 0 Olz^Xlts Mil 0©^® 1 0 afc:fctt33lo31!>jfc2jfcJ\ 
7;0 0-2 3 0 0 psif*D ( 2 3 0 Ops i = 1 5 6. 5 a t m) , 
l|0©rt® 1 Obt^inffiM^li, 700~2300ps iT&3„ 
fljiB 1 0 atc*5t>T5lo® DlB^^Jnto >K I*]® 1 0 b \z^XE.BH6tii^Mt> 
&©ttx 1 0 ©$?&#?££££ &©t-£3o f&tofcx Mf 10©^ 
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l-~No. 1 Oitit 1 5 0 0tf<< PfrtT'iEftlZ&ttL^ Z(D5> > 7(Dft&. 

7>7©i|g^:oTs ^£*T£&^T^&c:i:#fc>fr£o r&fc-^ 1 5 0 

zvmnm (%) ^ut^o i*i6*gd$a{±, ^^s^tf^* 

mffiW4 o o ommcom^xh, 8 o%j^±©0J3s£©m&^«{£lt&>k 
iAtoi^o7>7t'ii, 5ooora©^t^ tikmtfemtmtwzz 
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ffiBS©7>7- (iHA3{pt>®C) 0#^14^f tftilTl^ u iltftto § ») 
($JkSIB2) 

i^EM^7>7-^M^-rsfeA?)©5^^7^^^fflic-rs (sioo) 8 
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*:ftgiP;-h*3 O^^^-f?,^!^ (Mofg) 2 4^jfAt?, (ii^AiiS 
2 10) o HI 8 B\ZwT£olz s (iJyZ^j 7) 5 OftfcME 

4» (#Ufcf, UflEWT) Clfci^ a*-^-5 4T-^^X < i5 0©{PJJWgP 
2 2 SiJP^U^b^-^^C^fCctoT^ {RmgP2 2 b&m®2 4 £<Z)i35#£®;i 

^n(c«fcoTM±^2 ozmmtz (%±mzi&z.ns 220)0 

0flfc##*hMD7>^7KHh££fAU ^^T*s m^AXig S 

21 0 t%±mzmi.ms 2 2 o^^cDum^ 2ic*fLT*>f^T lt\ - 

tt<D%±®2 OtctotMfl 0£&Hflir3^ EI 8 Cll^f ^ > r 

mZtitz7>7B$i™l&fa9 0 (C^LTs ^Mfrl&£X;gS 3 0 0 ZMTts 

m^mfrftBikZ titzM&i&m? yrtm^nzo isi^isigs 3ooit 

mt&um ( 1 5 0 o°c~ 1 6 7 o°cm&) & $ ^i&^um^mu^r. 
u< bu urn 1 0 0 o°c~ 1 1 0 o°cmm<Dnu0kftT(D'}pizxti2>o fcftit, 
^fst*^ (Ar, Nz) mmn, *%m-®%, %tzizn£mm%iz$n 

mft&iz&tzzum 1 2 1 5°cT*(it»-r^ 1 5#) ti@i^m$tii)o & 

£U 1 1 0 0'CJ; ») fcH^Mjg (i^l:J;oTli 1 1 5 0°CJ: t> & A^iSSO 

■m., Mil 0(D\Hmm%Ltz7k&M%£&^zit®®umizftoz^z<D 
< i kmt%"sm i &&n<tiiZ>o ttz, 1 o o ov&mvu&z&mfrommiz-B: 
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7Btt%mfo9 o zMu&ftT'z&nT zmffi* i o o«fhw± mz.&. i o 
o^^^f> 2 o omrsmg.) ttsiiifciotMi i oi*i<D7.k^M£<£M-f 

;i3 9£, ssi^iiiss 3 o o££ft**M[uittfa mm) t&mm (& 
o ob#f^j^± wzu. 20 (mug) (Dmmmmiz^^x, 7j<f!i#tfc£ii£ft&< 

y\p.-y h 5 o o©$r®£^5£i$fc*L-t^3o 

7>7-^n«>/ b 5 0 0 tt, $&WfcV>%%% 1 0 i:-^O^jtg|5 2 0 tZMt* 
M7>/1 0 0*:, M7>71 0 0^^f^f;^$Sltt^lti6 0 
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